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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a numerical controller which is 
made small-sized and thin by integrating it with a liquid crystal display unit. 
SOLUTION: This numerical controller is mounted with a CPU card 1 1 which 
is replaceably connected to a CNC control printed board and has a CNC 
control function, a servo card 12, and a display control card 13 and fixed to 
the back of the liquid crystal display unit 21. Further, a PMC 14, a spindle 
interface circuit 15, and a memory means 16 are mounted on the printed 
board, and those elements are connected by a bus to constitute a small- 
sized, thin CNC control part. Servo motors 41, 42... for the respective axes 
of a machine and the CNC control part are connected by a serial servo bus 
30 composed of one optical fiber cable. Further, a multitask bus is used as 
an extension bus to enable an option function to be added. 
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[*OTI»#*>«fiHl 

3 ] fuEC N C»J»»«r«j«-r'S7 P| J >- UK 

i jb^m^m 3 istscov i m^mm^m 



»*-rti*k©* -*r >^ 5 t zwrnt-tz 



:/y > htgJ: D fc/hS«^» >- HS^SSU^e^a— 

*«4E*^v^tu^i^E«ft<^«fi»Jffli3Sfio 
[»**6 ] jltrE**W«l<o«***rici"SBK*:mr 

# 5 i 5 i- t fc»*« 1 75SS#^ 4 lS«co V 1 

«ke«^««*j»«(I- 

7 ] i y > hmcmmmtemttmn 

[!«*«8] flfrECNC»JW«a5«:«^"r«^y Vb* 
CCNC tf-7^> 3 ^IfcSgffltf^/i^* * ^ £fit ;t, 

y h ^BSE-^^^^^^^^SrftJBcb^^^a >^ 
y > b«t^^»«L.fcMf*qii 75S»**7E«^v^ 

-f 1 *«cE«oft«»J»3SB« 
[it*H9] suE^y > h«K»!ttbJtxfcCNC 



[»*3S10] «TECNC»Jt»«H5Sr«fi!c-r5^y > V 

3£§£ LTV >5iS*gt l 7}M§ii*gi 9 E*S<OV ^ tiT^ 1 qi 
(cE«o^flS©J«i^So 

io i] tfjECNcSij^J9s*«^-t-5^y >-h 

/^-^{^t6 0gfs^^^t°> K^T^^JtL-C 
Sffi-r5IH]5SSrl^^LTV^5tS*^l7^;Mlt*^l OE 

itov^-fn**i9it-E«t^ft«[»J*i*«« 

[If#Sl 2] KiECNC«1WSS:«*t5^9 v h 
3] tECNCiWdaSririttS^J^b 

20 iS*>S l 7^^l«*^ l 2 Etfcco v >i* l qf^Eie<7)3& 
f»*3S i 7!?MI**^ l 3 Eifrm ^-f tt75> l iIJcEtetT)^: 

[0 00 1] 

30 TCNCiia^) {-Bl-T^o 
[0 0 0 2] 

CNC«l»«OlBtt^— ^T*S-fr*lxTV^5 0 CNC 
40 0**/»f^^=2/ f^S^ifi: ttli > CRT^/t: 

[0 0 0 3] bd^L, CRT**36a^«^t-tt, CN 

C ftj HftV i C R T Pfl Lt^S v ^ - -esa* 

■eitt»»j*-e*-r. «*«»«r»«c*rt-5Bi)HiaK«r3K 

g^U ^^^^^ h*A±£*5fcv^ftm&s*>5 0 
50 [0 0 0 4] CNCWKP»^e>CRT3S«*W*l-rSfc 
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*¥w«fli», sacpifflft*, # 
< ftrfntf. fe^sfttt* < Amco b xmm^mm 

«r«fff**tt**V\ *Ofcft, CNC*J»95<5:CR 

CNCMSlSFB^CRTaeilPaSrltt^-^/U-e^jK 
[0 0 0 5] — * % LCDm^{t S*W4LCD 

{c*5v^t:5 i 2fe— 2 6^fe<o*^pr«6-efeo. r.o 

fefS-Sttf^^/Wt 5 3 X 3* (5 12 20 

5/Hc^^4D5i ( r i j -cfcs^sflrw* roj 
-efeo^t), roj vfoz^zm^-tf r i j 

[0 0 0 6] LCDlCjSl^TI^ 1* 

9, Sift 6 40X480 — 800X600 Ky h^*^ 

a* ^itg , f7^^^v £ 5 1- r* i #ra 

6 0-8 0IslO^IJW"ei®®*r*^-f 5^» 5 *>^o * 30 
Ofctf), 25MHz (= (640 + a) X (4 8 0 + 
a) X6 0) -40MHz (= (800 + a) X (60 

o + a) xso) m&<D?vy?v&T£-rz&m&h 

5MH z -4 OMHz^t^S o ?9&&9&b 

fE^V>mtl&fffl^s< : 7y3rtf$&±L. 2 5MH 

fex- ? (oft ^ra -e»tti*Ri tc^^s *> 5 1 fex— * * 

fB*tc«nWFPfl^^7 5'^3& s *><5i:RI--0 Ky hi: LT 
5. *:<DtLV>. CNCW3i:LCDf B 1liIV>^-^ 

So 

[0 0 0 7] 50 
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(£«&EI£ 5 CNCXfls«#<D3* htf> 

X^^H\ Xf£«g«i3:20¥. 3 0*Et&m£tlZi><7) 

xflF»»^«ffl 1> «9 xffaw^j* trim 

JBtt#*>«a*e>. *>5S«(Z)iiM^»5)n, cnc 
[0 0 0 8] h®£<7)*ft£ LT. S-SUB&KfiM 

SftjRjBttas&tK *Kj»*-ce=i* h-effiW-et^^ 0 

Xf«l«-e»**ix5ttffl«:»*wi:ttJiLV\ 
[0 0 0 9] CNC3£B#*Effl£*l5X*S«0«« 

tgtbfCO^TtelUcO. 5G, I EC (International 
Electrotechnical Commission) ^fefdip^L L^KJS^flft 

it, /^y^yit ?asiio~3 saf-efeo, ®S> fi 

[0 0 10] CNCitm^l^ 7D 7 h° 

U) 4if-C«*U X»4»^J»Lv^tbffft#dSi!*sn 
[0 0 1 l] %.fc CNC^tij:I«tt(7)§fl^t- 

m^mfe&&mmMm&&tizi>\ =2 unwind 
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«K «WtO|B-eON/OFF«-»t7)jS$fSS:tfftoT 

[0012] £e>K, cNcgsai^ ¥»8i^«a*^ 

S:fTftv^at»tfS:j|tWU*:***aSDX«:3ei-*-Sfc» 

OSS^^S^rff 4 5 R I SC (Reduced Instruction Se 
t Computer) ^tg, -f-t^^h, RS-42 2, RS 
- 2 3 2 Cft^SraCT^as^Vlfa — ?k<D"r— ? 

»^ste^^*^n5xfm«tc^tt6«^^tts^ 

;/ > a v a* ft-Jp -e # -5 mm t 4 o T V > * V \ xya 

>-C*ii, t^>3 yjt3lffl(D/<^ t Lt I S A-'^^tt 

K /<^SriiCTT^-fe^-e#$±T Kl^fflHWl 6 40 
M B . KISSES tl1Z&7* 4 *4 * &'<X<Dtx ? tC 

[ooi4i =i>$rfflvN-cia«Ec 

<. !affiOCNC3S«4ffl^-CXf^««(Oa^ h(E«* 
I5:^si^c Xff««<0=i^ HS«SrH5*ft 
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■Srfc/hSMti"5j|»^*>5 0 tele* «£*SifE9£&'hM 

xfP»«S:^S{k-r5±-c»itt-e§ 5 0 
[0015] «««f^«(cga«-r5 

CNC^/ftffi^y b&'hSfbU ^o, CNC 

m$m t ar^t-r 5:ti:±otcNcii«: 1 1 

[0 0 16] 

Ifi&aiHlKi-i, ^oxyn^^jutcS^v^-r^W— 

'»fr«rfUlEU ««£^ON/OFFffi#0&m§:f&«: 
[0 0 17] mrfe^U > h«*j&fii8^«tf>* 

B. *feSlHlB. ^SW^ft-g-SrSiSc-rsislB^ 
<Jr t> 1 ocoieJSS^Hulsy V > hfa£ *) t>/>*4^ 

5lslB©ftfo5^-y^=^^-^1ft«S:«*fc 

[0 0 18] Sfc, BuE***JiBo«-§-S:*J«-r«SlB 
(OfU^d, ^— y-^/u^vtfa — ^«flBS:^tfi-Slsl 

tr*-^«tBftfc*»LfcCNCM1Bltt*:*dii-5o ml 

mcNcm$m%mj&i-z>'7v > h«ccNct^>3 
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[0019] mtfrfv > ^KKtt&ftfccNc 
vm^^tif^>vr/^-^<^{c^^ -ex— ^-^-^ 

[0 0 2 0] SbK, SuECNCSiJtPSi5$:«^-r6^!J 
tr>K/ur>^c«J-L-C5StBr5lHlK, #0X 

[0021] 

y) RUNcmny^^yj^^m^y^-^^t^m 

tl L T *5 < tz#><D/< y t V X'< v ? T y tlfz S R A 

m (mz&ttmtewit&^mw**))) -mac* tut 30 

8M1EP'<;*MttilsIlS 1 7&wt*>ti* :ti^cpui;- 

Kl K K 1 2 . *^IW«p*- Kl 3, PM 

CSS 14, ^t*^ K;Wy^" y^—^m&x 

* y m$& 1 6 &tf'<*ia»(EiK 1 7 i9(aot 

[0 0 2 2] *»Wtc*5V^-Ctt^ i§jft»LS I S:§W6i- 
5 & #K SSIS»p^gfflf5 r t id J: o T C 

3s«^s«wH^-r$* ttc^oTCNcsiiffliifP (assy 

(2o-30cm) -rz>zt'^£v , m§z<Dtz#>(Om%\ 

[0 0 2 3] CPU^-KlKt ft«M««L3B«:3lf? 
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* tiZ »fWg**#« L t#*fc<DiJ— - * £ 
W-»-t-S*IB, LT«* to 

IBtON/O F Fff ^tf)i2|£{§ &t¥£ 5 aiB&^-Tl? 

a, Sbfc, CNC(7)SiJ»yD/7^^t5DRA 

mi ib, -ttf>^>/BiaiHi& lie 

j^J^lHJSSl 1 ctCtt^r-yyU3 4(Cj:t)««»f^»2 0 
CO^r — 3^ — h 2 4 kg&StZtltzMD l^^??^—*^ 
yxx y * ? «0^»E1i*ltt***bON CilDX:/ 

U^-Kl Itt, Hl^ttH^iiTV**^**^ 

iot, cNcsijffli^y > h«i o fc^jfc pT!Ek*£<& 

Six-C*3!?. CPU^-Kl l^ta^i^J;^ 

coic^f ^ w t 5o 

[0 0 2 4] if— 7jC^7— Kl 2fiCPU# — Kl 1 
^t5f>fy^^v'm7 p Pt^t (DPC) 12 

a , mtttzz/ y tvhj— 3 o &wm+z vur 

/HsS*J»lHlK 12b, S R AM 1 2 c^X*^c^^T 
4*5, "9— ^-Kl2(t CNCiW/y^ 

h«l o*cS£lftprtB(ctt*sn-cfc9, &*-9<T> 

[0 0 2 5] S^©JW;&— Kl 3(1, T'ci^y^^^ 

y x^^n^fe B B $ijffiiiH]^ i 3 a fcstssu ^e^ftJ 

Kl 3«^y >f^l 0<CRJte>*Lfe3^^^4: 
^ LT^r-^-e««»ff* 2 0 WiRS*^36« 2 1C 

a ^7 A (Off j*, fa*fcfcffiffi£*i£ 0 *^»JW^-K 

l 3 i:I B H B^if 2 l t(r)<o?y*.—*teTTLu 
*^#fe(f^-> /<y^7-f h« ^>^-7if 

1 t L-CH, TFT (Thin Film Transistor) jRSS^ 
^S, STN (Super Twisted Neraatic ) ^H^^il 

i>&.mxzz>o Kl 3 fc, CN 

csijfti^^y > hfii otc^pjsg^^^tiT^^, 
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[0 0 2 6] PMC 1 4My-^>^7 9 n^7^^ 

o#«ir ^&t^r * ^ ^ 3i - * £ <t> rsi -eft & 

1 7 Kite, a >ifflm'<x 3 1 ds«JKSix 

T*5tU tt*J3UB/*;*3 Hi, ffi%tts&a&u<«-a« 

^Srflav^rv^s. rtoitsgJS'^3 i«\ ^^*g^3 

2f*yh, '<x&mCX7?±xX£Z>±7 Kl'X^Pfl 10 
^2 5 6MB, ^{CgS^tie^f^^X^/nt 

>y i^^* ^ 5 r £ 5 ^Vl^ * * ^ s< 

[0 0 2 7] ±^L^lJ:5tC % *^^tCjo^T^, CN 

c»psi$ (cNci«/yy^io) ^iSA^tt 

-K12) 0#«<*-5 o 20 

c n c ©J$i£K & tKt >- ^IH«-tix-ett*fflo ^ 

[0 0 2 8] Z~X\ m 2 iZTFi- £ o {C, C 

NClW»«i:#-J— jRr^BBS: l*o*7r^^- 30 

-f^xf— ^-^ * - ^w^xm^-r % ~> y tvmj— # 

^*3 0£ffiW;: o T/UU— 7tf/<*3 0te, CN 

0S:»J»i"<5fc«)^->yr^gSSiJtHiiBlKl 2b£l£Ct 

*£#fc. #-^-^r^7 p 4i > 42 - - [commas 

9 7 ■ AslSSSM9t®1& 4 la, 42a- • Srlfctt, yJT 

1 2 b ky—tf7ls7>4 1 cov-y Tyufe 
S$lJ®J[Hl^4 1 a P*1, >>y T/UteSSJ?BlsIK4 laijt 
(Df—^7>^4 2(OisV 7/umm$mm&4 2at 

^T«I&# > y r /Hg« SJfl?@KIH ^7r-Y^-^ 40 

• • tev- y T/HE5S«iJ«IEKS4 la, 42a- - {dftjffi 

4 1b, 4 2 b • • -9— ^(OfllSftSrSltBLx-f 
— *(^lfe^5A/DgS#l5S4 lc, 42c- 

4 1 

d, 42d • •7&>bOfl^£&9&t?@K£ffi;i, 5 0 
or, IS C N C § 7 y/^r^iia 
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[0 0 2 9] I^>!/7/Wf-^U3 0(j:, U— 

2 5izs*. CNcmmut^-y^r^y4 1, 
y TA4K£»J9PlEi& l 2 b fl, 7K^M 

=2 y h a -/um^zzs y TMt^m^xmm u 

#u— 2j?r>7*4 i> 4 2- • ^->yr/U'<eiSSia?iaiK 

4 1a, 4 2a • • (1, #+— tKT y/C^t btltz*r 

mx&Zo 

[0 0 3 0] mX-tils -&7>-74 1, 42 • • 

^-^macter'-^ l 6 h^^u^=i — ^4 1 d, 
4 2 d-4 8 d75»e>60ffl*^— 9 6 4 C-/ -5 
^, ^M4 4 fcT^ h O^f ^ (C^#J L 1 6 \fv Y 

om^triE^^^^ourteSL, ^ff^cov-yr^ 

2b (41a, 42a - •) ^riliil^^^ 
[0 0 3 1] CNC»l»95Ht- 7$Tlsy>(Dm 

^H-e*5o CNCWfli««Bll-eKWUfcJ:5^ c 

tlfcCPU^J— Kl 1, tK^7— K12, 

~ K 1 3 , PMC 14, *fc*> K/W^^^ai^^ 1 

5, ^y#ei6, ttK^^MwiaK i 7At^«aRisi 
5§ i 8 -e«)S:sn, *^iww*"- k i 3 icnmikm^m 

^7V7 P 4 1, 42 - ^t"yh>7>y4 5, DI 

[0 0 3 2] CNCM»(Bi:l||**ff»2 0O#— 
K2 4m%:mm'fZ>n / r-'7^2 4X*—#— Y2 4t 
CPUiJ- Kl 1 tt»3B£Stb5, ^fc, CNCSJItPffiO 
Kl 2 0^9T/Hea6««!EIKl 2biSHl 

!M4o^t-^7>y4 ioD^yr/u«E5£Si]«piaK 
4 1 aPfgt£ii±j£L/^>y r/i/*— 3R^^*3Kj*-r5 1 

7>7 9 4 i, 42- -iBt->yr^*-*^^S:»j*-*" 

»JWffl54 O^^b 0 ^ h>7y/4 5{±CNC©J^gP^>X 

K/u-r^^^^-r^ 1 5 t^r-^3 3-es»g$ 
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*K *fc, «l«SiJ^gi$4 0(7)D I/D07 > yyhfi4 6 
(iCNCSJWOPMC 1 4 ^3 2"C^$ 

[0 0 3 3] 9 iWftftt2 OfCgfiBStlfc 

CNC»JffllfBt««»«»tCiafiStlfc«fc«SJfl?SB4 0 

[0 0 3 4] CPUi;- K 1 1 (Oynir^i^ Halt 
^*y$Sl 6 ^ S R AMICES * ttfc N ClDI^n ^ 

fl^^K^«-l7 ^ f a x- ^ f § o N/ 
OF F^t?fctltf, PMC 14, ^-^3 2^1 
TiWIW4 0ODI/DO7 9 y > h^4 6 ZftLX 
Ifflt6 0^l7^f^x-^(cON/OFFfff 
SriSWU ^ f> K^KftJS^-efctttf . it^tfcoiB 
UjJ§^£PMC14. ^r— ^3 3^U^> K^T 20 
>^4 5<cft^L-C*fc"> K/uSrlMftU X**fO»» 
Jt^-Cfeixtf, CPU*— Kl lO^ntyfl lalt 
»*l^<0«P»JB*©»KW»*ff*v^-**- K l 2 

fC^fff-So — Kl 2C97 p n-feyiM 2 ait, 

SfS Istc&ib&CO&mt*^ b i/ V T/u-9—tfs<x 3 0* 

K»*:y*fMftk 5S«^7-f— hv^-x^W*. 7 -f 

b, y 7;l/t-*V^ 3 0 Lt^f -/f 7>/4 30 
1,42- • ^tEftJS^Srfcb^U*"?— sK^e — ^SriE 

[0035] m^^mcommmmm^m^^^x 

. RWt-5o. H5tt*«W<b*«[WJ«lK««>jEBH-e«> 
5, -*«[»JW3SBcOjEffiftfRS*^36B2 ltD^E 

[0036] in 6 \^%m(omm\w&w<D^mmxh 
ssi:ww:t20a • . %fti>xffii£mm*mx 

*:J:5KCPU*-K1 1, #*— Kl 2, *^»J 
»*-Kl 3a*#ttaftl£«»$*i, 1118^ 
PMC 1 4 , ^t>KM>^-7x-7 15, 

it«^»J»l3Kl 7*4ifi!tt-5LS I 7 50 
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O^^^^tirt^o mllECPU*— Kl 1. -9—* 
*— Kl 2, m^m^ - K 1 3 Cd-SC^ft <b*ifc 
^^71, 71, 7 1iCNCSM/y>MSl 
0{CSi^e>^C=3*^^ 7 2, 7 2. 7 2-et«fti:8 
ficStU MSrf 7 3 • •^Lt^'CCNCSM 

7>y >b&i o^miiEZtizzoizmf&zti. cncsj 
«tsxy > h* i otc^jKigfeir^snTv^o 

[0 0 3 7] CNCfflM^y >- h«l OiCfi. 

©^^^^74, $ 0 s 0^it2 1 ^m^ft^g^-r^ 
Y)\,Ty?A 5 t^jgeofc*^^— ^3 3. mum 

#PS($4 Oc^D I /DO/Uy h«5 0 t&%nf Z>tL#><D 
^^3 2, 3r-#— K2 4 i^SiOfc^£0^-y 
/U3 4tJ&«JB61-*=i*** 7 6, 76* • '*'«ftR 

tt^nrv^o * 7 5 t$i 0 ^SE2 i ictst-j 

btlf:^^^ * 8 0i^^$tb/c^— ^/U8 1 iaot 
CNC*J»Sa5«0*^flJ«*- Kl 3^MS^il2 1 

[0 0 3 8] £il±r±K«ffl[*iJ«36«0»*tt*flBS:»T 

•** 5 iz&mtt tm& xfoz&, -<nmm^*-?^ 

— h\ ^iDX^-^*ifag«c-r^^[/h^n^^(DNC 

£>tf)R I SCtf— K, -T— iM^J/ K RS-4 2 2. R 
S- 2 3 2 C^^ICT«0^^t 9 a-^i:7-^ 
*EiS*:fT* 5 fc«>Oi§fi7tf— h\ Xf^«^ ^X#«tt 

ir y * i: It^lt UT*tf ^ fc 6 * ^ 9 

[0 0 3 9] H7«t. CNC^JfPgpyy > hffil 0{d^ 
fe5 0 ??-^9 Ottt/Va > b«9 3, 9 4 *# 

3 >-^y>h«9 3, 9 4^A$ti^#AP{C^(Si-r 
-SSICfj:, ^-^>3^Xy ^ h«9 3. 9 4{C^it^tl 
fc=^^93a, 94a (H^T) i8^t5=* 
^^91b, 9 1c, &O s wiX?)3*^^9 1b, 91 
c fc««W^SS«E$iX, CNC^JUPa^y V b«l 0IC 

»w?>nfctes^3 i aqftftSftfca*** 7 4 tss 

[0 04 0] H 7 w (7>ftiJ4K 9 1 nyh9 

NC^P^^y > hfil 0(03*^^7 4 1:^*^ 
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t^>3^!)yHg9 3, 94lcrMMg9 IK 
Rtf e>*lfc = *^* 9 1 9 1c<i:^n3^^^ 
9 3 a, 9 4a8W:, -flj (H 7«C*5V^TT*«) K 

9 3b, 9 4b"'(B^f) ^HltMLXV*. ^^x(C 
*MSL"C, tfcifc* n y h 9 0 0>— MB (H7^*5V^TT 

f£il t7 6 >'3>7 P y>^g9 3 > 94« 

9 3b, 9 4b^tMll:^ ^r-^Oa^^ 

[0 0 4 1 ] tfr/->3 > h^9 3, 94WK 

319 2, 9 2«ot#Alt7 P >> 3 > h«9 

3, 940^^^^93a, 9 4 a t n y Y (O a 

-*^*9ib, 9iciig^«iti:J:ot, 

> b^9 3, 9 411 n^^93a, 94 
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